Amaç: Bir toplumda parazit enfeksiyonlarının ortaya çıkması ve yayılmasında yemekhane personelleri önemli bir rol oynar. Bu çalışmada, İran'ın Kazvin şehrindeki yemekhane personellerinde, parazitik bağırsak enfeksiyonlarının prevalansı araştırılmıştır.
INTRODUCTION
Parasitic infections are considered as one of the health problems, especially in developing countries. According to the World Health Organization (WHO) it is estimated that more than 2 billion people are infected with intestinal parasites, worldwide (1, 2) . Among the protozoan parasites, Giardia lamblia, Entamoeba histolytica, and a number of helminthes such as hook worms (Necator americanus and Ancylostoma duodenale), Ascaris lumbricoides, and Enterobius vermicularis could contaminate food and water sources (3, 4) . Considering the climate, geographical location, culture characterizations and the use of human and animal fertilizers in farms, the developing countries are the most susceptible regions to parasitic infections (5-10). The major rout of transmission to human by intestinal parasites is the fecal-oral pathway i.e. the parasite infection could be easily produced in human host through contaminated food and water supplies (11) (12) (13) (14) . The most common symptoms of food poisoning including vomiting, gastroenteritis, and diarrhea occur by consumption of raw food and unsafe sources of foods (15) followed by contaminated finger, fingernail, money, fruits, and vegetables which could easily transmit the intestinal parasites to human (13) . Foodborne diseases are among the major concerns of public health system and therefore improving the safety of foods is a substantial obligation in different societies. Food handlers have a major role in the production, processing, and distribution of foods and are considered as the main agents for human infections. Moreover, the asymptomatic carries of infection can also be the source of contaminations among people (4, 12, 16) . Improper food handling and poor sanitation among food workers are of important risk factors for the occurrence of pathogenic infections by food handlers (11, 17) . Considering the significant role of food handlers in transmitting widespread parasitic infections in a society, every effort to determine the parasitic contamination among the workers of food industry is extremely valuable, and this leads to establish better prevention and control programs to deal with such contaminations within the food chain production. Numerous studies have been performed regarding the prevalence of intestinal parasites among the food handlers, worldwide (12, 16, 18, 19) . However, the number of research conducted in Iran is limited in this regard. In addition, there is no such study reported from Qazvin dealing with the parasitic infections among the local food handlers. Therefore, this study was designed to determine the prevalence of intestinal parasites among the food handlers in Qazvin, Iran. 
METHODS

Study area and sample collection
Stool examination
A questionnaire was designed to contain the following information including the level of education, age, gender, occupation, residence, gastrointestinal symptoms (abdominal pain, diarrhea, weight loss and fever) and also the stool consistency of each individual. The research was approved by the Ethics Committee of Qazvin University of Medical Sciences. Fecal samples were collected in clean stool containers, and then transferred to the parasitology laboratory at Qazvin Medical School. Direct wet mounts prepared with normal saline and lugol were used for microscopic observation of eggs, cysts, and trophozoites of parasites. Formalin-ethyl acetate concentration. Formalin-ethyl acetate concentration method was performed for all specimens. Using an applicator, an approximate weight of 1 g of fresh feces was transferred into a clean 15 mL conical centrifuge tube containing formalin saline. The sample was immediately mixed and the suspension filtered into a new tube. Following discarding the entire debris, 3 mL ethyl acetate was added to the filtered specimen, mixed thoroughly, centrifuged at 2000 x g for 3 minutes, and the supernatant discarded. The pellet was placed on a glass slide, covered with a cover slip, and examined under a light microscope (× 400).
Trichrome staining
Trichrome staining was performed to confirm protozoa positive specimens. Before staining, a smear was prepared using horse serum to bind feces specimen to the slide. Finally, each slide was cleaned in xylene and mounted with Canada balsam. Microscopic examination was done at 1000x magnification (20) .
Statistical analysis
Statistical analyses were performed by statistical tests including chi-square test and independent t-test using SPSS software version 18 (SPSS Inc., Chicago, IL, USA). A p-value of < 0.05 was considered as significant, statistically.
RESULTS
The Prevalence rate of intestinal parasites was 82 cases (5.4%) out of 1530 stool samples collected from the food handlers. All positive samples were found to be protozoan infections without any helminths contamination. The highest outbreaks of protozoan infections were related to Blastocystis hominis whereas Endolimax nana showed the lowest incidence (Figure 1 ). The prevalence rates of contamination in male and female specimens were 4.9% and 7.8%, respectively. There was no significant difference in the presence of infection among the two genders however; Blastocystis hominis was significantly higher in specimens taken from the female individuals. The incidence rates of parasite infections were found 3.5 times higher in females compared to males (Table1). According to the results of this study, the highest and lowest frequency of parasite contamination was seen in illiterates (12.3%) and people with associate's degree, (2.8%) respectively. Also, there was no significant difference in parasitic infections among different education groups. Food Production Company workers showed the highest level of infection (7.3%) while those working in dairy plant were found to be infection free (0%).
However, no significant correlation between the occupation and parasite infection among food handlers was established. The prevalence for abdominal pain was 90.2% which demonstrated the highest level compared to other symptoms. Meanwhile, it has to be emphasized that intestinal symptoms demonstrated a significant correlation with all study variables including gender, age, education, and job (p= 0.00) (Table1).
DISCUSSION
In the present study, the contamination rate of intestinal parasites among food handlers was 5.4% (82 cases) in which all positive samples was associated with protozoan infections, with no helminth infection. According to the results of our study, a lower incidence of infectivity was observed in these areas compared to the infectivity incidence rate (74%) reported from neighboring provinces with the same climate and geographical characteristics (21) . Variation in sample size may be to the reason for this difference found in two studies (22) . However, low incidence rate of contamination among the food handlers in some parts of the country has been reported with 3% and 6% parasite infection in northwest and north of Iran, respectively (6, 23) . A decline in the incidence rate of infectivity may be due to the improvement of cultural conditions in different societies which could be attributed to the expansion of health care system, increased health awareness, education, and familiarity with antiparasitic drugs. Despite low incidence rate of Blastocystis hominis infection in this study (2.9%), it was the most prevalent infection among those with positive specimens. Similar to our result, Blastocystis infection has been shown to have a low incidence rate in several studies (2, (24) (25) . In contrast, high incidence rate for Blastocystis protozoan infection has also been reported in a number of studies (3, 10, 26) . Another protozoa infection after Blastocystis hominis was Giardia lamblia, a pathogenic protozoon with a low incidence rate of 1.3% among the food handler of the present study. Our findings are similar to some reports from Ethiopia, Nigeria, and Iran Entamoeba coli with a frequency of 0.9% showed a trend similar to other studies (23, 24) although in some investigations a high prevalence of this nonpathogenic protozoon has been shown (2, 26) . Finally, Endolimax nana (0.3%) demonstrated the lowest frequency among the study isolates. The decrease in helminthic contamination was reported to be associated with improvement in health standards in the area under the study (28) . The variation in incidence rate of parasite in the current study and those of other surveys could be attributed to various factors such as drinking water supplies, health information of individuals, and weather conditions in different regions. Based on the results found in the current study, the prevalence rate of intestinal parasites among the food handlers was insignificant when variables such as sex, age, job, and education were taken into account. The intestinal symptoms observed in this study were abdominal pain, diarrhea, weight loss, and fever. Our results showed that gastrointestinal symptoms were the most significant symptoms seen in different groups (p<0.05). In this study, a higher infectivity rate was seen among females compared to isolates collected from males nevertheless the difference was insignificant. Consistent with our study, in a number of studies lack of significant correlation between infectivity rate and gender was reported, while some have found a quite opposite result i.e. a significant correlation between gender and infectivity was revealed (6, 29) . Higher rate of infectivity in female participants in our study could be related to variations in sample size, gender differences in various jobs associated with production and distribution of foodstuffs although this suggestion needs further investigations. We did not observe any significant difference regarding the age variable, but the highest level of contamination was found in group older than 60 years (12.2%) and individuals aged 30 (4.5%) demonstrated the lowest contamination rate. Also, in some studies, the highest infectivity was reported in groups with age over 50 (16, 23) . It should be noted that in a number of other studies, contrary to our study, the highest frequency of intestinal parasites was seen at lower ages (2, 30) a finding that may be due to the employment of people at different ages in food preparation workshops and food associated industries in different parts of the country. Although the incidence of intestinal parasites was insignificant when job variation considered as a variable \ nevertheless, the highest prevalence for Giardia lamblia infection was found in the workers associated with food Production Company. Considering the important role of these jobs in public health, strict and accurate monitoring of food workers is of vital priority within such food industries. In the present study, although the highest frequency of intestinal parasites was found among the illiterate individuals, nevertheless this relationship was not significant (6, 23, 24, 26) . Therefore, more investigations are suggested to illustrate the role of education in promoting general public health.
CONCLUSION
This study revealed a decrease in the incidence of intestinal parasite infection among the food handlers of Qazvin. Also, no helminth contamination was observed in the study isolates. The reason for this could be due to increased individual and professional health in different businesses associated with food preparation and distribution industry in the area. However, regarding the presence of some protozoan infections, in particular Giardia lamblia, among the food handlers and the risk of their transmission via the chain of associated businesses, the continuous and strict monitoring of food-handlers by the local health authorities is of prime importance. 
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